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DEPARTMENT OF CONSUMER & INDUSTRY SERVICES

DIRECTOR’S OFFICE

OCCUPATIONAL HEALTH STANDARDS

Filed with the Secretary of State on December 7, 1990 (as amended April 23, 2001)

These rules take effect 15 days after filing with the Secretary of State

(By authority conferred on the director of the department of consumer and industry services by sections 14 and 24 of 1974
PA 154, MCL 408.1014 and 408.1024 and Executive Reorganization Order Nos. 1996-1 and 1996-2, MCL 330.3101

and 445.2001)

     R 325.51102, R 325.51103, R 325.51104, R 325.51105, and R 325.51108 are amended and R 325.51106 is rescinded
of the Michigan Administrative Code as follows:

Bureau of Safety and Regulation, Standards Division Web-Site: www.cis.state.mi.us/bsr/divisions/std

PART 301. AIR CONTAMINANTS
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R 325.51101 Applicability; replacement of O.H. rules.
Rule 1.  (1)  These rules do not apply to the following

types of employment:
(a)  Agriculture.
(b)  Construction.
(c)  Domestic.
(d)  Mining.

(2) These rules replace O.H. rules 2101, 2102, 2103, and
2104.

R 325.51102  Definitions.
Rule 2.  As used in these rules:
(a) “Ceiling” means the employee’s exposure which shall

not be exceeded during any part of the workday.  If
instantaneous monitoring is not feasible, then the
ceiling shall be assessed as a 15-minute, time-
weighted average exposure which shall not be
exceeded during any part of the working day.

(b) “Skin designation” means those substances so
indicated that have toxic effects due to absorption
through an employee’s skin.

(c) “Short-term exposure limit (STEL)” means the
employee’s 15-minute, time-weighted average
exposure which shall not be exceeded at any time
during a workday, unless another time limit is specified
in a parenthetical notation below the limit.  If another
time period is specified, then the time-weighted
average exposure over that time limit shall not be
exceeded at any time during the workday.

(d) “Time-weighted average (TWA)” means the
employee’s average airborne exposure in any 8-hour
workshift of a 40-hour workweek that shall not be
exceeded.

(e) The terms “substance” and “air contaminant” are
equivalent in meaning for purposes of these rules.

R 325.51103  Exposure limits.
Rule 3.  An employer shall ensure that an employee

exposure to any substance listed in tables G-1-A or G-2 in
R 325.51108 is limited in accordance with the requirements
of all of the following provisions:

(a) With respect to table G-1-A, all of the following
provisions apply:
(i) Removed (May 9, 2001).
(ii) Removed (May 9, 2001).
(iii)  An employee’s exposure to any substance listed

in table G-1-A shall not exceed the time-weighted
average (TWA) limit, short-term exposure limit
(STEL) and ceiling limit specified for that
substance in table G-1-A.

(iv) To prevent or reduce skin absorption, an
employee’s skin exposure to substances listed in
table G-1-A with an “X” in the skin designation
column following the substance name shall be
prevented or reduced to the extent necessary
through the use of gloves, coveralls, goggles, or
other appropriate personal protective equipment,
engineering controls, or work practices.

(v) An employee shall not be exposed to air
concentrations between the TWA and STEL limits
more than 4 times in a workshift and such
exposures shall be no less than 60 minutes apart.

(b) With respect to table G-2, all of the following
provisions apply:
(i) An employee’s exposure to any substance listed

in table G-2 in any 8-hour workshift of a 40-hour
workweek shall not exceed the 8-hour, time-
weighted average limit given for that substance
in table G-2.

(ii) An employee’s exposure to a substance listed in
table G-2 shall not exceed, at any time during an
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8-hour workshift, the acceptable ceil ing
concentration limit given for the substance in the
table, except for a period of time and up to a
concentration that does not exceed the maximum
duration and concentration allowed in the column
under “Acceptable maximum peak above the
ceiling concentration for an 8-hour workshift.”  For
example, during an 8-hour workshift, an employee
may be exposed to a concentration of substance
A (with a 10 parts of the substance per million
parts of air (ppm) TWA, 25 ppm ceiling and 50
ppm peak) above 25 ppm (but not above 50 ppm)
only for a maximum period of 10 minutes.  Such
an exposure shall be compensated for by
exposures to concentrations less than 10 ppm
so the cumulative exposure for the entire 8-hour
workshift does not exceed a time-weighted
average of 10 ppm.

(iii) If a substance is preceded by an “S”, then an
employer shall take the necessary precautions to
prevent an employee from absorbing the
substance through his or her skin.

R 325.51104  Computation formulae.
Rule 4.  The computation formulas that shall apply to

employee exposure to one or more substances that have an
8-hour, time-weighted average listed in table G-1-A or G-2
to determine whether an employee is exposed in excess of
the exposure limit are as follows:

(a)  An employer shall compute the cumulative exposure
for multiple exposures to a single substance for an 8-
hour workshift as follows:

E = (C1T1 + C2T2 + ... CnTn) � 8 hours
Where: E is the cumulative exposure for an 8-hour

workshift.
C1 is the substance concentration during the first

period of time “T” where the concentration
remains constant.

C2 is the substance concentration during the
second period of time “T” where the
concentration remains constant.

T is the period of time in hours for which the
substance concentration C remains constant.

The value of E shall not exceed the 8-hour, time-weighted
average limit for the substance as specified in table G-1-A or
G-2.

To illustrate the formula for a cumulative exposure to a
single substance, assume that substance A has an 8-hour,
time-weighted average exposure limit of 100 ppm noted in
table G-1-A.  Assume that an employee is subject to the
following exposures over an 8-hour workshift:

Two hours’ exposure at 150 ppm
Two hours’ exposure at 75 ppm
Four hours’ exposure at 50 ppm

Substituting this information into the formula:
E = [(150 ppm X 2 hrs) + (75 ppm X 2 hrs) + (50 ppm

X 4 hrs)] / 8 hrs
E = [300 ppm • hrs + 150 ppm • hrs + 200 ppm • hrs]

/ 8 hrs
E = 650 ppm • hrs / 8 hrs = 81.25 ppm

Since the cumulative exposure of 81.25 ppm is less than the
exposure limit of 100 ppm, then the employee’s 8-hour
workshift exposure is acceptable.

(b)  An employer shall compute the equivalent exposure
for a mixture of air contaminants for an 8-hour
workshift as follows:

Em = (C1� L1 + C2� L2) + ... (Cn� Ln)
Where: Em is the equivalent exposure to the mixture of air

contaminants during an 8-hour workshift.
C1 is the average 8-hour concentration of the first

substance.

C2 is the average 8-hour concentration of the
second substance.

L is the 8-hour, TWA exposure limit for that
particular substance.

The value of Em shall not exceed a value of one (1.0).

To illustrate the formula for a mixture of air contaminants,
assume the following exposures:

Substituting this information into the formula:
Em = (500 ppm / 1,000 ppm) + (45 ppm / 200

ppm) + (40 ppm / 200 ppm)
Em = 0.500 + 0.225 + 0.200
Em = 0.925

Since the value of Em did not exceed one (1.0), the employee’s
8-hour workshift exposure to the mixture of air contaminants
is acceptable.

R 325.51105  Methods of compliance.
Rule 5.  To achieve compliance with the provisions of R

325.51103 and R 325.51104, administrative or engineering
controls shall first be determined and implemented when
feasible.  If such controls are not feasible to achieve full
compliance, then personal protective equipment or any other
protective measures shall be used to keep the employee’s
exposure to air contaminants within the exposure limits
prescribed in these rules.  Any equipment and technical
measures used for this purpose shall be approved for each
particular use by a competent industrial hygienist or other
technically qualified person.  When a respirator is used, its
use shall comply with the provisions of R 325.60051 et seq.
Respiratory Protection, Part 451.

R 325.51106  Rescind (May 9, 2001).

R 325.51107  Stay of enforcement.
Rule 7. Enforcement of the limits are indefinitely stayed

for the following substances until the United States
department of labor, occupational safety and health
administration (OSHA) publishes in the Federal Register a
notice that a sampling and analytical technique is available:

(a)  Aluminum alkyls.
(b)  Ethylidine norbornene.
(c)  Hexafluoroacetone.
(d)  Mercury (alkyl compounds).
(e)  Oxygen difluoride.
(f) Phenylphosphine.
(g) Sulfur pentafluoride.

R 325.51108  Tables.
Rule 8.  Tables G-1-A and G-2 read as follows:

Average
concentration of 8-
hour exposure (C)

500 ppm

45 ppm

40 ppm

8-hour TWA
exposure limit

(L)

1,000 ppm

200 ppm

200 ppm

Substances
in Mixture

Substance A

Substance B

Substance D
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